Species differences in the induction of hepatocellular DNA synthesis by diethanolamine.
Diethanolamine increased the incidence and multiplicity of liver tumors in the mouse following chronic exposure. Diethanolamine is known to inhibit cellular choline uptake. Since choline deficiency produces tumors in rodents, diethanolamine, through choline depletion, may result in tumor development in rodents. The potential for diethanolamine to function through this mode of action in humans is not known. The present studies examined the effect of diethanolamine (0-500 mug/ml) and choline depletion on DNA synthesis and changes in expression of genes involved in cell growth pathways in primary cultures of mouse, rat, and human hepatocytes. In mouse and rat hepatocytes DNA synthesis was increased following treatment with 10 mug/ml diethanolamine and higher (3- to 4-fold over control). In contrast, diethanolamine failed to increase DNA synthesis in human hepatocytes. Incubation of hepatocytes in medium containing reduced choline (1/10 to 1/100 of normal medium; 0.898 to 0.0898 mg/l vs. 8.98 mg/l) increased DNA synthesis (1.6- and 1.8-fold of control in mouse and rat hepatocytes, respectively); however, choline depletion did not induce DNA synthesis in human hepatocytes. Mouse and rat hepatocytes incubated in medium supplemented with 2- to 50-fold excess choline reduced diethanolamine-induced DNA synthesis to control levels or below. Gene expression analysis of mouse and rat hepatocytes following diethanolamine treatment showed increases in genes associated with cell growth and decreases in expression of genes involved in apoptotic pathways. These results support the hypothesis that choline depletion is central to the mode of action for the induction of rodent hepatic neoplasia by diethanolamine. Furthermore, since diethanolamine treatment or choline depletion failed to induce DNA synthesis in human hepatocytes, these results suggest that humans may not be at risk from the carcinogenic effects of diethanolamine.